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THORITJM-X INVESTIGATIONS: HISTOLOGICAL STUDY OF
THORIUM-X APPLICATION ON RABBIT SKIN*
HAROLD C. FISHMAN, M.D.
In the American literature, little has been written on the topical application
of Thorium-X preparations in the treatment of skin disorders. While there have
been, since 19161, occasional rather enthusiastic reports of the use of Thorium-X
in dermatological conditions in the European literature2, especially in Germany
and England, Americans have been rather slow to accept this form of treatment,
not only because of the previous difficulty of obtaining Thorium-X, but also
because on theoretical grounds it might be a possible dangerous therapeutic
agent.
A thorough search of the available literature failed to reveal any histological
studies of the results of the application of Thorium-X in animals. Thus it was
decided to investigate the histological changes that occur in the skin of rabbits
after Thorium-X application.
METHOD
Five adult white rabbits had the back hair removed by the application of a
barium sulfide solution. Three days later a biopsy specimen was taken from each
animal. An alcoholic solution of Thorium-X (1000 electrostatic units per c.c.),
was then applied to the epilated area of each rabbit. A cotton tipped wooden
applicator was dipped into the Thorium-X solution and the entire epilated area
on the back of each rabbit was swabbed twice. The areas were allowed to dry
for five minutes, and the procedure was then repeated. After a five-minute drying
period, the rabbits were returned to their individual cages without any bandag-
ing. On each following week (7 day interval) for six weeks, each rabbit was again
biopsied from a Thorium-X treated area. Histologic slides were prepared from
each biopsy specimen and were stained with a Hematoxylin and Eosin stain
(thirty-five sections in all, counting the normal controls).
In order to preclude any possibility of the barium sulfide epilation itself
producing the histologic changes that might be observed, a rabbit was epilated
by the same barium sulfide technic and a biopsy was taken from this area in two
'weeks. There was no significant difference in the biopsy from the two weeks
previously epilated area and a biopsy of normal skin of the same area of the same
rabbit. The findings to be described were not found in the control biopsy.
HI5TOLOGICAL FINDING5
While each biopsy was carefully studied, and though there were minor varia-
tions in degree in the changes noted for the individual rabbits at the different
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time intervals studied, for the sake of simplicity and clarity, the average changes
at each biopsy will be given.
It became apparent from studying the normal biopsies that the use of rabbits
as experimental animals was not the best choice. The connective tissue in the
cutis and subcutis was so lacy and thin, and the bundles were so widely separated,
that it was impossible to differentiate this normal from the marked edema of
the cutis as seen in human skin in erythema multiforme or urticaria. Also there
was a consistent but mild small round cell infiltration throughout the entire
cutis, seemingly not especially perivascular in distribution. These same findings
in the cutis and subcutis were found without any reliable difference in all of the
later biopsies, and so all discussion as to changes found after the application of
Thorium-X will be directed to the epidermis.
FIG. 1. NORMAL RABBIT SKIN, X 880
The normal biopsies showed a rather thin, loosely lamellated, horny layer,
with no hyperkeratosis or parakeratosis. There was a well defined, but very
thin, granular layer. The prickle cell layer was very thin (two to four cells
thick), with usually no, or occasionally very small, rete pegs. The basal layer
was not at all marked and was usually indistinct from the prickle cell layer.
There was no sharp basement membrane. There were many large follicles with
hairs in them, but very little follicular plugging. Sebaceous glands were very
numerous, but quite small. No definite sweat glands were seen. The blood vessels
were very thin walled. One of the sections had vacuolization of the cytoplasm of
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a few prickle cells, with compression and irregularity of the nuclei, but no mito-
sis. In one rabbit there were a few definite eosinophils in the mid-eutis. Erector
pili muscles, usually quite large, were seen prominently in all sections.
Fie. 2. RABBIT SiuN Two WEEKs AFTER TIIORIUM-X APPLIcATIoN, X 880
Shows especially the marked vacuolization of the cytoplasm of the prickle cells and
hyperkeratosis.
One week alter Thorium-X application, the biopsies of two of the rabbits
showed more vacuolization of the cytoplasm of the prickle cell layer. One rabbit
showed a relative aeanthosis up to ten cells thick in some areas (normal two to
four cells thick). The other rabbits showed no definite changes from the normal.
Two weeks after Thorium-X application, all rabbits showed definite hyper-
keratosis without parakeratosis. All showed increased vacuolization of the cyto-
plasm of the prickel cells. Two rabbits showed moderate aeanthosis.
Three weeks after Thorium-X application, all rabbits showed marked hyper-
keratosis. While vaeuolization of the cytoplasm of the prickle cells was still
present, it was very much less marked in all, and in two it closely approached
the normal.
Four weeks after Thorium-X application, marked hyperkeratosis was still
present in all rabbits. Vacuolization could not be distinguished in amount from
the normal. The acanthosis was gone.
Five weeks after the use of Thorium-X, the hyperkeratosis was still marked.
Six weeks after the use of Thorium-X, the hyperkeratosis, while still present,
was less marked.
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SUMMARY
1. Thorium-X in alcoholic solution (1000 electrostatic units per c .c.) was ap-
plied to the barium sulfide-epilated backs of five adult white rabbits and biopsy
specimens were taken weekly for six weeks for histologic comparison with
normals.
2. Thorium-X application produced hyperkeratosis starting in the second
week, reaching a maximum in the third week, and persisting through the sixth
week.
3. Yacuolization of the cytoplasm of the prickle cells occurred in the first
week, reached its maximum in the second week, and was not definitely increased
after the third week.
4. Occasional acanthosis started in the first week and was gone by the third
week.
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